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Abstract: Whereas specialized pollination is well recognized to cause floral adaptation, we know little
about the evolutionary impact of generalized pollination. For example, it is largely unknown whether
such pollination can lead to adaptive floral divergence and to what degree pollinators with different
effectiveness determine evolutionary trajectories. Here we investigated the evolutionary consequences
of combined bumblebee‐ and hoverfly‐pollination (“generalized” pollination) in comparison with those
of each individual pollinator species (specialized pollination), using fast‐cycling Brassica rapa plants
during seven generations of experimental evolution. Bumblebees were twice as efficient as hoverflies in
pollinating B. rapa flowers, but phenotypic selection and evolutionary change in plants with generalized
pollination was different from both bumblebee‐ and hoverfly‐pollinated plants for several traits. After
seven generations evolution, plants with generalized pollination resembled bumblebee‐pollinated plants in
having little spontaneous selfing and tall size, but were more similar to hoverfly‐pollinated plants in having
low floral scent emission. This unique trait combination supports the idea of a generalized‐pollination
ecotype, coined neither by the most efficient pollinator, nor by an evolutionary average between the
changes caused by each individual pollinator. For a better understanding of such “non‐additive evolution”,
future research should target interactions of pollinators and their effect on phenotypic selection.
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Erratum, 8.1.2019 
 
The article “Real-time evolution supports a unique trajectory for generalized pollination”, 
by Florian P. Schiestl, Alice Balmer, and Daniel D. Gervasi, published in Evolution 72-12: 2653–
2668, contains fitness data in Table 2 and Table 3 that do not correspond to the way fitness was 
calculated in the final version of the paper. The correct values are shown in the tables below 
(marked in yellow). The selection gradients reported in the paper were calculated with the correct 
metrics. We apologize for this error which, however, does not change any of the results reported 
in the study.  
 
 
Table 2: Comparison (mean ± s.d.) of pollinator visitation and fecundity of plants visited by either  
bumblebees, hoverflies, or both pollinators within the generalized-pollination treatment.  
 
 
1 Only values for single visit by each pollinator were used; n= 55; 62; 21) 
Only plants with at least a single visit were included. For statistical comparisons, generalized linear 
models with Poisson distribution (linear for “fitness” and “seeds per fruit”) were used, with 
pollinator and replicate as factors. Bold text refers to significant effects (P<0.05). 
 
  Bumblebee 
(n=66) 
Hoverfly 
(n=68) 
Both (n=29) Source D.F. Chi2 P 
Number of visits 1.20 ± 0.44 1.09 ± 0.29 2.31 ± 0.54 Pollinator 2 23.41 <0.001 
    Replicate 2 0.04 0.980 
    P*R 4 0.51 0.972 
Fitness 3.51 ± 2.86 0.75 ± 0.89 4.50 ± 3.47 Pollinator 2 72.25 <0.001 
    Replicate 2 1.19 0.553 
    P*R 4 6.18 0.186 
Number of fruits 8.21 ± 4.27 3.03 ± 2.31 10.00 ± 5.71 Pollinator 2 192.3 <0.001 
    Replicate 2 2.79 0.248 
    P*R 4 17.69 0.001 
Number of seeds 86.36 ± 74.31 18.44 ± 26.12 
110.59 ± 
93.91 
Pollinator 2 2784.67 <0.001 
    Replicate 2 324.43 <0.001 
    P*R 4 186.27 <0.001 
Seeds per fruit1 8.79 ± 6.31 4.77 ± 4.86 9.00 ± 6.23 Pollinator 2 19.90 <0.001 
    Replicate 2 4.73 0.094 
    P*R 4 1.91 0.753 
Table 3: Comparison (mean ± s.d.) of pollinator visitation and fecundity of experimental plants in 
the different insect-pollination treatments pooled across generations 1-7.  
 
 
For statistical comparisons, generalized linear models with Poisson distribution (linear for “seeds 
per fruit” and “seed weight”) were used, with “treatment” and “replicate” as factors. Bold text refer 
to a significant effect of “treatment” (P<0.05). Please note that these data are not directly 
comparable to the data presented in Table 2, because it contains data of all plants within each 
treatment, whereas Table 2 only shows only data of visited plants and thus does not contain zero 
values.  
 
 
 Generalized 
(n=411) 
Bumblebee 
(n=419) 
Hoverfly 
(n=403) 
Control 
(n=428) 
Source D.F. Chi2 P 
Number of 
visits 
0.54 ± 0.04 0.47 ± 0.04 0.52 ± 0.04 n.a. Treatment 2 1.68 0.431 
     Replicate 2 0.22 0.897 
     T*R 4 0.68 0.954 
Fitness 1.00 ± 2.18 1.00 ± 1.89 1.00 ± 1.91 1.01 ± 1.67 Treatment 3 0.008 1.000 
     Replicate 2 0.007 0.997 
     T*R 6 0.021 1.000 
Number of 
fruits 
2.53 ± 0.22 3.04 ± 3.72 1.29 ± 0.12 1.50 ± 2.24 Treatment 3 393.92 ˂0.001 
     Replicate 2 4.25 0.120 
     T*R 6 22.33 0.001 
Number of 
seeds 
24.72 ± 2.75 
39.16 ± 
3.72 
7.43 ± 0.92 
21.12 ± 
44.99 
Treatment 3 7242.20 ˂0.001 
     Replicate 2 18.08 ˂0.001 
     T*R 6 785.56 ˂0.001 
Seeds per 
fruit 
2.92 ± 0.26 4.15 ± 0.33 1.68 ± 0.15 5.57 ± 9.07 Treatment 3 83.23 <0.001 
     Replicate 2 0.30 0.860 
     T*R 6 4.79 0.572 
Seed weight 0.78 ±0.05 0.64 ± 0.05 0.67 ± 0.05 0.72 ± 1.07 Treatment 3 4.59 0.204 
     Replicate 2 1.54 0.436 
     T*R 6 3.35 0.764 
